As is well known, the symplectic group Sp(m) of m variables has the center isomorphic to Z 2 . The quotient of Sp(m) by the center is also a compact, connected Lie group, denoted by PSp(m), and called the projective symplectic group.
(1) E 2 = Cotor*(Z 2 , Z 2 ) for A = H*(PSp(4n + 2) ; Z 2 ) , 
4).
The paper is organized as follows. In § 1 we define Lie groups G(m) and determine the Hopf algebra structure of their cohomology mod 2. In §2 we calculate Cotor A (Z 2 , Z 2 ) for A = H*(PSp(4n + 2); Z 2 )
by making use of the twisted tensor product ( [4] , [5] ). Various subgroups of Sp(2m) and PSp(2m) are considered in §3. We use these groups to determine the Poincare series of some subalgebras of H*(BPSp (4n + 2); Z 2 ). The main purpose of the paper, namely a proof of collapsing of the Eilenberg-Moore spectral sequence for PSp(4n + 2) with Z 2 -coefficient, is shown in §4. Some algebra relations in H*(BPSp(4n + 2); Z 2 ) are given in §5. The next section, §6, is a sort of appendix, in which H*(BPSp(2n -f 1) ; Z 2 ) is determined. This is one of the results in [6] . A key proposition used in §4 to prove the collapsing of the Eilenberg-Moore spectral sequence is proved in the last section, §7. Throughout the paper X n stands for the product Xx~-xX of n objects X in the category whenever the product is defined. For a homomorphism /: H-+G between two topological groups we use the same symbol /: BH-+BG for the induced map. $ denotes the reduced form of the coalgebra structure of #*(G; Z 2 ), $: H*(G; Z 2 )-»H*(G; Z 2 )®/f*(G; Z 2 ), induced from the multiplication on the group G. Further, H*(X) denotes H*(X\ Z 2 ) unless otherwise stated. The symbol Z 2 denotes not only the cyclic group of order 2 but also the prime field of characteristic 2 by abuse of notation. Let Then we may suppose Lemma 1.7. In Proposition 1.6 the elements oc t may be chosen to be universally transgressive. Similarly for above a.
Proof. This is equivalent to T(^)'T(^2)^0. Consider the diagram
where A m is the diagonal map, A m is the induced one and the vertical arrows are the natural projections. This diagram induces the commutative one
where there hold zl*(T(^I"~1)) = w i , the i-th Stiefel-Whitney class, for
Remark 1.8. Note that oc 2 =0, since a 2 is primitive and since there are no non-trivial primitive elements at this degree. (See [8] for the details of the following.)
Regard A as a coalgebra over Z 2 . Let L be a Z 2 -submodule of Then we construct the twisted tensor product X = A®X with respect to B, that is, X = A®X is a differential yl-comodule with the differential operator d such that d\l®X = d and 1 for i = l 5 2,4 5 Then it is easy to see that X is acyclic and hence X = A®X is an injective resolution of Z 2 over A. By definition
Let / = (!*!,..., Q be a sequence of integers satisfying (2.3) l^r^2n and I^i 1 <-<i r^2 n. (1) 
H*((BSp(l)) 4n+2 ) *£-H*(BSp(4n + 2)) J^> H*((BH(2n + 1)) T* T* T*

«1 FO 7C2 -H*(BPSp(4n + 2)) -*£+ H*(BH(2n+l))
where n t is the natural projection for z = 0, 1, 2 (7T 0 = 7r) and k and k' (resp. k and fc') are the natural inclusions (resp. the induced ones). + 2y) generated by {yj (j = 2, 3, 5), 0 4 , v 16i (I6i<^h)} and P^A) the subalgebra generated by {yj (7 = 2, 3) , a 4 , a(I) (deg 0(7) ^ fe), v i6i (16igA)}. Denote by Pi(h) the corresponding subalgebra of CotoH(Z 2 , Z 2 ). 
PS(P l (h))»PS(P i (hJ)
for A ^6. The proof will be given in the last section, § 7. As an immediate corollary we have (2)) is an isomorphism for f^lO and a monomorphism for i^ll.
So we have the isomorphism as algebras over A 2 : In this section we give an alternative proof of the result in §4 of [6] .
As is well known, the Serre spectral sequence with Z-coefficient for the fibering
is torsion free (cf. [2] ). In particular,
Recall from [1] Proposition 63 (Baum-Browder) .
where degf=l and dege f = £ and
Notation. B 2n+1 =H*(PSp(2n By an easy calculation Lemma 6 A As an algebra
We shall prove Thus the Eilenberg-Moore spectral sequence for PSp(2n + i) with Z 2 -coefficient collapses.
Q.E. D. Since the equality holds in (6.6), we obtain Corollary 6.7. The Serre spectral sequence with Z 2 -co efficient for the fibering
collapses. In particular, i*: H*(BPSp(2n+iy)-+H*(BG(2n + iy) is injective.
(cf. [7] ) §7. A proof of Proposition 4.5
We prepare a lemma which will be used in the proof of the proposition below.
Let k be a commutative field. Let X t (l^i^ri) and Y/(l^j^m) be indeterminates with suitable positive degrees and R = k[X l9 ... 9 the homomorphism jfoTrlo^'* maps the subalgebra generated by v 16i monomorphically, since 7*ofe / * = f* and since 7rJ(z; 16i ) = ^| i + i;' 16i , where u' 16i is the term consisting of the elements of lower index. The relation n%(y 4 ) = q i implies k'*°n$(y 4 ) = q 1 , and hence Jc'*(y 4 ) = w 4 . Since Kerjf == (^i) by Lemma 3.5, the homomorphism Trfo/c'* i s injective on the subalgebra generated by a 4 and v 16l by Lemma 7.1. Now the result follows from the fact Ker7c| = (w 2 , vv 3 , w 5 ) and Lemma 7.1. Q.E. D.
